Simultaneous, real-time imaging of intracellular calcium and cellular traction force production.
Cells can sense and respond to different types of mechanical stimuli that can lead to changes in rate of cell division, cell orientation, cell motility, and gene expression. There is rapidly growing interest in understanding how these processes are regulated by mechano-chemical signaling mechanisms. The movement offish epithelial keratocytes is regulated by the activation of stretch-activated calcium channels, which allow cells to trigger retraction of the rear cell margin, when forward movement is impeded. We have developed a new assay that permits imaging of intracellular calcium concentration simultaneously with the detection of traction forces generated by moving keratocytes. The assay consists of a thin sheet of gelatin embedded with a surface layer of small fluorescent marker beads, on which cells can move. The elastic properties of the gelatin substrata can be reproducibly varied over a wide range and are stable for long periods, while submerged beneath culture medium. Gelatin substrata are thin, transparent, and highly elastic, allowing real-time detection of changes in traction force production that are associated with transient increases in intracellular calcium and that occur in response to mechanical stretching.